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About this satellite workshop

- Supposed to be a satellite workshop for Japan
Neuroscience Society

-But, we invited lots of non-neuroscientists (Al,
robotics, game planners, philosophers, engineers,
mathetmaticians, physicists, clinicians, etc)

- Accordingly, we will NOT assume background
knowledge in neuroscience. (Please ask
clarification, quick questions anytime during the
talk)
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4 debates

Intro
Integrated Information Theory of consciousness
Predictive coding

 -> What are wrong about them as the theories of
Cconsciousness?

s self/language/body necessary for consciousness”?

|s there free will? Or not?



Goal

e Have fun!

* Novel perspectives, frameworks? New
experiments”



Suggestions

* No dirty words, no personal attacks

* Let’s focus on the debate in this room (if necessary,
please use laptops, iPads, phones etc outside)

* This Is quite important for this type of activity



INtro

* Why are we organizing this”

* Need for interdisciplinary and ground-breaking
study approach towards consciousness

* Center for interdisciplinary studies of
CONScIousness

e |SSA (Initiative for Synthesis of Studies of
Awareness, 2015 & 2017)



A map of interdisciplinary studies of consciousness
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A map of interdisciplinary studies of consciousness

Theoretical Predictive coding
Integrated Information Theory

Neuroscience
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A map of interdisciplinary studies of consciousness
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A map of interdisciplinary studies of consciousness

Mathematics (Category Theory)
Theoretical

Experimental
Mice Flies

Artificial Consciousness

Application R obotics

>

Traditional Emerging



One of the things that we learned
through ISSA

® |Important to clarify what you mean by “X"”(not only
“consciousness’). Formal definition is unnecessary,
but common understanding is necessary.

® |nformation, causality, integration, model,
representation, ...

® Prediction, attention, expectation, perception,
cognition, ...

® Complexity, emergence, state, mechanism, ...



[sood enough] definitions of
“consciousness’”’

® | evel of consciousness (as opposed to
coma, anesthesia, dreamless sleep)

® Contents of consciousness (e.g., redness of
red, pain, thoughts)

® (Self consciousness)

We can already discuss about this...



What is the Hard problem of
consciousness?

contents of consciousness

= qualia, conscious perception, conscious
thoughts, conscious feeling
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Example: Pain
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Inside the brain . Conscious percept

Hard Problem of consciousness



Q6) Can we solve Hard problem of consciousness?

O]&:27 XFw7:30

Other
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'Q5) Can we understand consciousness only by studying the
relationship between brain and consciousness?

0)|%&:27 RAFw7:30

It is not
enough.

Other



Broad- vs. Narrow- sense qualia

Texture

Color
Audition

Quale

Red disk in left visual field Red disk in right visual field

Broad sense: These two experiences are different qualia.

Narrow sense: The redness of the disks refers to the same quale.

Kanai & Tsuchiya 2012 Current Biology



What do | mean by
a quale of a yellow dot!?



Motion-induced blindness
(Bonneh, Cooperman, Sagi 2001 Nature)



Why do we need interdisciplinary
studies to understand consciousnhess’?

 Everybody has an idea of
* what consciousness Is
* what the theory of consciousness is like

* what we can/should expect from studies of
consciouness

* But these are often implicit (“Consciousness
explained” by Daniel Dennett)



What people expect about what we mean
by “explaining consciousness”
- Inspired by Tinbergen

Historical explanation Explanation - now

Mechanistic and

Individual Development Causal explanation

How it works now In the
Species Evolution current environment
- Function/Adaptation



What people expect about what we mean
by “explaining consciousness”
- Inspired by Tinbergen

Historical explanation Explanation - now

Development Mechanistic and
Individual (PC) Causal explanation
(Self/Body) (1IT)

How It works now In the

. current environment
Evolution

Species (PC) Fu nctlorzl/DAg)aptatlon
(Self/Language/Body)
(Self/Language/Body)

(Freewill)



Explanation of “life”

Historical explanation Explanation - now

Mechanistic and
Individual Development <\Causal explanation
‘genes’

v

How it works now In the
Species Evolution current environment
Function/Adaptation



Causal explanation?

“Look at X activity “Y’

/

Qualia of “Z”




Causal explanation?

) Dreaming Neural activity “Y2”
Look at X2”  Neural activity “Y1”
"Look at X" Neural activity “Y”

Can we infer causality

from lots of experimental
observations?

Qualia of “Z”
Qualia of “Z1”
Qualia of “Z2”




Causal explanation?

‘Look at X" Neural activity “Y”

O O
Every =
possible
ways to perturb! e

Qualia of “Z”

Pearl 2000
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Wrapping up

- Lots of non-neuroscientists

+ And, we are more or less experts of their own
consciousness

- NO assumption on the background knowledge in
neuroscience.

- Questions for clarification during talk welcomed

- Have fun!

- No dirty words, no personal attacks
Focus on the debate in this room
-+ Use laptops, iIPads, phones etc outside



Survey results



Topic 3

Q2-1) What do you think about the role of self on
consciousness?

o)Z:.27 X*wvw7:30

think the
cts of s...
I think the aspects of self is really critical for understanding consciousness.
| think the aspects of self is nothing to do with understanding consciousness.

think the
cts of s... Other

Other




Topic 3

Q1-1) What do you think about the role of physical body on

consciousness?
o]Z:27 RXFw7:30
| think the
aspects of...
| think the aspects of physical body is really critical for understanding consciousness.
| think the
aspects of... | think the aspects of physical body is nothing to do with understanding consciousness.
Other
Other
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Topic 2

Q4-1) What do you think about the predictive coding (PC) or
free energy (FE) account of consciousness?

+ 30
| don’t know

anything abo...
I don’t know anything about PC/FE and have no interest.

:"“Pié‘;::;t"d _ I’'m interested in PC/FE, but | don’t know much about it to agree or disagree with it.
n » DU...

| know PC/FE, more or less, and | see many or some problems with it as a theory of consciousness.
| know PC/FE,

more or less I know PC/FE, more or less, and | think PC/FE is one of the most promising approaches for the problem of

consciousness.

| know PC/FE, Other

more or less...

Other
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related to Topic 2

Q8) Can we understand consciousness by studying neural
representation of the world?

0| = 27 AFxwT7:30
Other
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Topic 1

Q3-1) What do you think about Integrated Information Theory

(II'T) of consciousness?
| don’t know -
anything abo...
| don’t know anything about IIT and have no interest.

: 30
n T, but .. I’'m interested in lIT, but | don’t know much about it to agree or disagree with it.

I know IIT, | know IIT, more or less, and | see many or some problems with it as a theory of consciousness.
more or less...

| know IIT, more or less, and | think IIT is one of the most promising approaches for the problem of consciousness.

| know IIT,
more or less...

Other
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